Rotational transitions in the x 2 This work was supported by the
rr state of the HF+ molecular ion were measured by laser magnetic resonance spectroscopy. Hyperfine sp1ittings from both nuclei were resolved. An analysis of the J =·3/2 + The first high-resolution study of fluoroniumyl (HF+), the simplest member of the hydrogen halide ion family, was reported in 1975 by Gewurtz, 1 2 + 2 Lew and Flainek, who photographed the A 2: -X II electronic emission bands from 385-483 nm in a low-pressure discharge with resolution sufficient to determine the principal electronic and structural parameters of the two states. However, the relatively large hyperfine interactions due to the fluorine nucleus were not resolved. Halide hyperfine structure, as studied recently by laser magnetic resonance rotational spectroscopy,2 has provided 3 4 detailed information about the electronic structures of HC1+ and HBr+ .
+
In the present work on HF , we continue our study of this isovalent series Finally, despite the low cosmic abundance of fluorine, one model of the interstellar medium cites HF+ as a possible interstellar maser;9 accurate rest frequencies obtained from these laboratory measurements will permit an astronomical search. Laser frequencies and magnetic field strengths are presented in Table 1 .
Chemical and spectroscopic evidence forms the basis for assigning the spectra + to HF. The LMR signals all depend in the same way on the amount of HF added to the discharge, and can not be duplicated using HC1 instead; the peaks disappear when the HF is shut off or increased above 2 Pa (15 mTorr).
Unpurified HF, which is contaminated by HZ as noted above, produces weak basis set, and appropriate for a molecule with one nuclear spin. This
Hamiltonian has been incorporated into a computer program capable of including both zero field and magnetic resonance spectra in a single weighted least squares fit. Because the program currently is limited to one nuclear spin, the hydrogen hyperfine structure was averaged out and only the much larger fluorine hyperfine pattern was included in this preliminary analysis. The results of the eight parameter fit using both LMR data and combination differences from the emission spectrum l are presented in Table   2 . We have determined the Case(a)fluorine hyperfine constants h (h = a + ~ (b + c)) and b, where a, b, and c are the usual Frosch and Foley parameters.
Our analysis also refines the values of the other molecular parameters, particularly the A-doubling constants p and q. 7 Hutson and Cooper calculated the values p = 7630 MHz and q = -1210 MHz, in excellent agreement with the results of our determination. (We have converted their values using the relationship p = PHC/ 2 + qHC' q = qHC)· Table 1 Observed Laser Magnetic Resonance Transitions for V = 0 x 2 n HF+ P . a 
